Down-regulation of apoptosis mediators by RNAi inhibits axotomy-induced retinal ganglion cell death in vivo.
Transection of the optic nerve induces an apoptotic degeneration of retinal ganglion cells (RGC) in the rat retina. The immediate early gene c-Jun, the proapoptotic Bcl-2 family member Bax and the apoptosome constituent Apaf-1 have been shown previously to play major roles in the induction or execution of the apoptosis cascade. In this study we have designed and generated short interfering RNAs (siRNAs) against c-Jun, Bax and Apaf-1, which were injected into the optic nerve stump in order to inhibit axotomy-induced apoptosis. siRNAs were first tested in vitro to ensure silencing efficiency. In vivo, a clear neuronal localization of Cy3-labelled siRNA could be visualized in retinal flat mounts. Retinas that were injected with anti-Apaf-1- and anti-c-Jun-siRNA showed significantly more surviving RGC than non-injected or anti-EGFP-injected controls (approximately 2- to 3-fold, respectively). Anti-Bax-siRNA-injected retinas showed a trend towards an increased RGC number (not significant). Regulation of target proteins in situ could be visualized by immunohistochemical stainings. We conclude that (i) c-Jun and Apaf-1 play major roles in the apoptotic cascade of RGC and may represent useful targets for antiapoptotic strategies in RGC in vivo, and (ii) injection of siRNAs into the optic nerve stump is a new method to down-regulate target genes specifically in RGC.